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(54) DEVICE FOR JOINING THERMOPLASTIC RESIN PIPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To be used practically in a 
construction site and others and to join well and easily 
in a short time. 

SOLUTION: In addition to clamps 4, 5 which hold a pair 
of thermoplastic resin pipes by the same axis and 
pressing means 2, 3, 14 comprising a servo-motor which 
makes the joining end faces of the thermoplastic resin - 
pipes 10, 1 1 of the pair supported by the clamps be 
pressed and brought into contact and others, an orbital 
vibration generating means which has a crank shaft 8 
which has a shaft part 8a and a crank part 8b and in 
which the axes of the parts 8a, 8b are eccentric, a 
vibration driving motor 6 for rotating the crank shaft 8, a 
bearing 9 fitted to the crank part 8b, and an orbital 
vibration clamp 13 which is a clamp for holding the end 
parts of the thermoplastic resin pipes, is formed 
integrally with the periphery of the bearing, and moves in 
linkage with the bearing 9 are provided. 
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(57) [^If?;] 

1 IctCOm^mW^T^ Xf^ ^ W 1 0 , 11 C7)1S 




(2) 



mm^l 1-29 1352 



t5ta 1 ^f=f<7)i»:«r^ttr^x^ y ^tio-:^ L < ti^:^ 

tll< ^-t'^;Hg»^ 9 i: ^fjii..& ; i: fc-f 

[i»*il3 ] m%l:^-'^9)vmm9 5 yy°t)<'J'--^j:< t 
h 3 ^T-^^^x-g. z b ^nm t-ri.m^ 2 mmcom 

[00 0 1] 

t, COX'S) 
[00 0 2] 

T § T V ^ § , C ^X«4^ y xf - ^^t^^jWAtttO^iCT-r 



Lx i.mix\^^^fzisbx-$}h . z<^m^j:miA^hm'sim 

ttr^Xf- -y j: 056^ J: < L*»i,^S5l^= 

[0003] u^co^i^ <J xf-^>wwS^-^:trSi: Lx 
{±, ^^«<?)jDf^« (*-y hri/-h) 5rfflV^S.'N'-y h 
y ^ -y h Sr ffl V ^ s y y h $ 

y^'y hmmWiX'itv^'y h<DmmzM.-^':>t:m'-ik^:n 

M:tUmb . y ^ -y h oA|g^c7)m^fi#: 

"^izm^^iir^Lxm^mtvy-y h^m^nmLxmm 

[00041$ '?>tc. ±istoj; 3 ^j:mmm>m%^,^ 
i:mm-itnz. y^xi- y ^^scniS'^m^n L^{t=S:** 

hm^zMy}mz^m.^^x'tLtfzm^mmm^zx^ . 

2-136 1 9#i&fg-'^>W^¥6 3-3 94 1 5-^^#B 
^tC^^^ixTV^^, #i>¥2- 13 6 1 

9 4 1 s^ii^fgfi, y-yx^ y^'ss^Mff^mmt^mzm 

[0 00 5] ^^liBS6 2-3 583 0-^i>lgtj3 

(--"Tti. =Jf •vyr#^ttc7)Kjt:fr?£t-':'l'^Ttf^$itT 
I I. « d <50^r«{4-^^«B§)Sff^>a i: D ^ ^ ^ -v <y rcOIH] 
Elf (c^*i*f*<7)4ggp^ Hii-J^ . ^e^H^co^'KS ^ ^ y 
yt Srffl^IflllE-r & r i: t J; D . #!?iJ^JlI^^ffi^ffii^ 
■r tc , Stt*#:<?)J'h* t =Jf y r i: 2rie5^®im<7)^m 

- 2 4 8 2 3 e-^-'j^mzm^xii, m'l^^'^m'&yyx 
^'y9'wcommmizxtm'^ijm^m^tix\,^^. zco 

^#^^¥0 2-24 82 3 6-^ (t^i^T5-36 2 2 

5-§-) ^^sicfcv^Ti), yyxi--y9Pim±<nmwm^ 

[0006] § *»Bfl#'bti, m.mmm^^x.x 
mm^.^±t^-^. ryx^'y9<^^m^-fhm^mi 
^Bt{:^L, #«iT7-i 96 6 5-^, mm-i-^ 

4 052 2-^. i«FiiT8-68989-^tcj:"9«ft^tBli 
[0007] 

ffiffl t < -y b i»ffi^y y h mmm,i. trnM^m 
^MLx^m-i-htzMz. ii\mmi<znmLtzmtifi. « 
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[00 08] t.tz. mmmm^ziir,. ^tTt^srfijfflL 

TW^5?#^i?Hi:»^-r-l., ^ci:;cif#&TO 2 - 1 3 
[0 0 0 9] #BBBg6 2-3 5 83 0-^i^fB(i. *°Ux 

Mffl^^rli^LTSf-^ffi^^ < fc S .1 1 tc J; -?T«-^3I 
[00 10] ^fc, ^tgfliee 2-248 6 2 3-^i^«(C 

iz , [si-f5c7),-K ij X ^ 1^ *r m^-t h -mmmmwfi 
wim,z7T;.^ixhi.o\.z. wm^Wi\^xwmn. 

<-riZt izX oT»-^?ilS2r±(f-C V^i.^*^* 
mX'hi. tfz. •\m'P-0 2-2482 3 6^- (W^^ 
5-36225-^) -^f^gcOllB^Ji. 

gv^«= (*^P3ii) <^m-^<,zi,m^im^mu.-t^<r>i}^ 

[00 11] — ^^H3#^>//-r-r-{cttigiL-cv^s# 

- 1 9 6 6 5^, TtP.TT - 2 4 0 5 2 2^. R 

x/mwpf-s - 6 8 9 8 9^i,zin-r?>mm^^iTmRr/m 

X. xmm^xmmx-^^mizii, mmm^j:i^cr,tii^j: 
-ox\>^^j:ii-'yti, tfz. mm^ (xii^AM^) ^m-^ 

X - ^N°-f rmm^-^-t:^ )iizmm$'itxmmB.^'i%^ 

:Hmi:. #li¥7-l 966 2 5Tii*t-CV>.g.*^ « 

m;a^m^fz^^i.z\i. mm. ^wtmmz^tc i^cot 
m<7)K'^TM^mcomm^j:^(nm:Li.zm-thmim^^ 

[0012] 



tzMzrticommt:mm-t^ « 
[ 0 0 1 3 ] 31 1 ioMJi. 1 n(om«im&.ryx^ y 

y^WX^'^^ixfz 1 naymajmiir^:^^ -y ^'^(^m 

ttr^x^ ■/ ^'B<r>-^h L < liM^c^'SiQ^nmizm 
Ki m ^ti, mmv^mi'Z:^- f ^ >^x<^wim ^m<m 
m^4-x.^:t-t:^fumwm^^fs.t iiMz.fzi>cox$) 

[0014] t.fz. mtt^-\i9)vmwm&mw, w 

i}m€-Lx^^i^^>::^mt. mmi'yy^m<r)m^i,z 
m^^-^ti'fzM'e-^ b ^ mFfei?7y^tt<7)^7y 

•fhi^'yyy^'h'^'Xmi^r^) yy<m-^h—W{zm 

i^yyrtirmtfzhcriX'h^. 
[0015] tfz. msi:t~^'^fl^mm^yyyif'J'^^j: 

<bh3 AX-iiPf ^tihX'jlzLfzi, coX'h h . 
[0016] m2cr)mW.±. 1 ncr)m^m'&.r3X^'y 

n-mt"X\m-fi> ^ ^yr^mt , mM^^y 

r^^^xmrn^fifz l n<r)ma!m\i.y'yy^^ -y ^'Scom 
^SBS:;!jDffl#M$-ti:l> jDffi^fS t , mil 1 Mc^yimm 

owt^j/x, mmw^mzmmmmM^imK^^-^ 

t?>m.mmm^^^mk?:mtfz hcox^^ „ 

[ 0 0 1 7 ] i/c, mimmmm^^&^K ms-v- 

[00 18] mier^'f-^ai-^'^OjgiijJl^Sr 
1 00—1 5 0Hzi: L3"ci>i7)-CJ)-l.« 
[00 19] 

j^lStcoJg-^ 1 

^,01 (4SI*ft£7)?^« 1 cT^gf-^iiaSr^-rMffiH- 02 

iiHIl coA-A5iii«[l, ll3{.±ISIlc7)Bgpjfe::*:IllT-3> 
•i>, H*. 10, I l:h^m^LXot-t&in<:om'^M 

^y^x^ y ^ tTj> -5T , 1 0 imm&^^M^y^ 
x^ yi^'B. 11 *m&mm^m^-ry:^i- y i?«-t'S> 

[ 0 0 2 0 ] »^ 1 tCllg^ilTtlS 1 1 a tm2 

<^Sei borate. m«0T-yr-lr>ybggi)«l2t m 
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agiiM^^ttr^x^^y^wi i^Ksn^f sias 

^ 5 :6^B D #(t i^ixT V ^ ^ . 1 i,Zl± $ ^> 

^ti^J:difZLX^^^. 14{i:T'y7''-fe*y MB 

Oy^\ 1 5{i:f?tt«nrMttr^Xf^^y^^l lc7)f^ 
ilj^1«a^>l>^iS;^>f 16. 16 Mi. ^ti^^ti^ 

6h^TUy^'16' (i|5ltScOt><7)rJ>i9. ^^^y:?' 
8 b c7)»Cs{i:ggS| r ( f&C^fi r ) fSm^i:.^ LX^^h . 9 

^ y ^ SB 8 b ^yyc^^sh comt-a^m^^ 

i^m^h^T')y^9tm^w^ih>fi. ^(D^r\}yy 

9(^9\-m\^z\±^r') yy9h—mz:^-\L9)vmm9'y 

^^1 lc;05gSP^fmt-^/'^^^7)^^>yx"l 3 a^^-r 

t^fz. m^'^mz-^^^irfzmco2if<7y9'7y9m 
^^y^tt8i>J;t/^rUyi5'*9(3^r+LTiEH 

[ 0 0 2 2 ] ^^tl. c0^g^ffioT^i5J^ftr^X^ 

r^x^-/9^tLx. Jis K6 7 74eciest$ii 

TV^^ 2 0 0Uc^7^°Uaif~l^>^$rj^-:)Tt^^^^tfeL 

^-r. ffijiiij^-si^ttr^xf^^y^^^i o^f^tijfiJ 
9^yT4irzmmL. m^mimmiir^x^^y^^i 
1 ^ m^ffii ^ ^ >' 7° 5 (c,^^^ ^ ^ t T . frnmRv-' 
m^mm^m^ryx^ -y ^ w 1 0 . 11 m ls 

10.11 ^m^-th. 

u yyiAizX^. r r-ir v Y%mm 2 ^dH^f^iii^ 
^±T. f^t&ffl^^^Sr^^^f^ y^^l O^D^tX^lSfil 
^ 5 > r 4 ^ M}i $ . f^KjfiJ^^^ttr ^ f - ^ 
1 0 ^S^ra^^pJMttr^Xf- «y 1 1 (CFJr^cor ^y 
r-fe>y h:;^ir^TSDEt'l)o r^yrnr -y b^]«iAC~»f- 



[0 0 24] mz^ 6^im)Lx . ^- 

m^^h. ^Kch^. ^—^me acommt^Ji-hi ^ 
irbxi^^yy^msi^zi^z.^ti^o zcot^. ^yyi^ 
»i8c7)WSP8 ah^^>'^SB8bh £7)ttvi:x<;oii^i:^t;i J: 0 

^yy-1 3(^J:^:t-fc:'^yHgt6h^'^T^ti>^. 
^^>. ^ruy^*9^>. 9yy9msnii^<r>mmit9y 

y^mscr^m^t-hzkihm^^'itmL. ^yy^mscoy^- 

-\i9jmm<^)^t^^Tv yy'9(ZMm^j y^'^s^Lx 

^-b^;PSU^^yri 3(i. :;^^>:^W8h 
SiJc02-:>i7)^^V^fS8' , 8' tci:D3.'^.T^$n 

[00 2 5] yt-'tL^jvwm^yyri 3(cJ:->t. hi 
^ffliM^^ftr "y 1 1 crymmimmmm^m 

tht. m^m]tryx-ty9m<Dm'^mm\mmM,t^ 
^\:.x'mkth. mmLtzryx^-y^itm-^^mt-i^ 
mi=jmz^'<.^)hLxm\^^h. Tyrb>ybM. m^^m 
x^ftimmm. i^m^m.t.xmmtht. ^-mm\.z 
i^->xm$hi)mmmzw±^h. z.<^m. 
fei. mx.{fi ofm^s.^Bfz'ik. ^^yyy'^mmLx 

[00261 13l_hc7)j: atcLT. ;K'Jxf-l-y^^®^- 

^^j^'ff^tiT'Co zcom<^m^(^fzisbcom^ucoi±mi,rAco 

mK>Xhh. =5:^5. ^c7)tt^(iJ><tT't-^JT'$>-g>. 
|g»^ y y T^X<7y:^-\z9)UmmM : 7 2 0 0 r p m 
( 1 2 0 c p s ) 
if/ll^a : 0.7 5mm 

mw)^mm. : i^3 0Kg 

-^M : 5. 5KW* 2p 

-m^m : 3 6 0 0 r p m ( ^--f ^ y^'^^Jl- hT2mz 

mm) 

[0027] tz^x\ m^M'itryx^-/ ^m^m^ 
^h^9yyy^\t. m^LXoh^hmmz-^h^xm 

mz-^iz^^txmm^ithtJiLmti^hhfz^. m^L^ot 
^ h mmz^ir^^xm^ti: h m^t-m. r^^Lfz^yy^m 

m^KMiRLxmrn^ix^. 
[00 28] mm(^mm2 

^tiii. im^-^mm^m^^xm-^m^y'yx-h-y^ 
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m^^'h$<t, mm^f^^^y''^^ hmt^t^m-otz 

[0029] mmcomm2cr)m^mmco±Mm^m 5 

i,z^ mmm^meiz^ti^tL^-t^ a*, i o. 1 1*^' 

X. 1 oiimmmmsiMitr^:^^-/^'^, ii**ia^ 

Mmnm^Tyxi--y ^'sx-h^ . 2 1 ii i o o h z- 
i5 0Hzcr)m&mx:im-ri>m&T^'f~a.j:-9. 2 

2{±?fiJETi7^jLX-^ 2 1 tc^^nil^raia^^tt 

r9xf--yi7«i icom^m^^u.ntxmm^'t^tz 
i^<numMm9^yy°. 2 3{i?ftffiT^f-j.j^-^2 1 
immrfhfz>^<r>ms.-^~^'^x'h s . 2 4 

2 5\±m^mm^m&.r'7x^-yip'si 1 ^m^-t 
hwm.m9 9 yyxh^. 2 7 {s^iswf?^^^^ 9x 

^ -y ^''g 1 0 com-^mm^mmnmim'&'ry -y 9 
^ 1 1 (r>\^^^mkztm.Wii.^^hm^^T -y r-t -y h 

i^^yr. 2 8lir'yy'-^'yVi^Vyy27t,zXr>X< 
-y K 2 9 &ffi()-r-S. Jti6cOU -T^' -f FT J)^ „ 

[0030] m7 i,ims.-^~ytmm^zmm$tifzm.^m 
m9=yyy^m-tmx'hh. mmm9yyy2 2ii^ 

>4J±-9--*#2 3f |gM)^n-i.j4flET^f-^x-^ 2 1 
t:J-giE$ix.g.» Zcr)mMmm9yyy°2 2l±^ 2oc0gg 
i3-2 2a, 2 2b*-A,^!!c;-l>iJ>^"?^ft<7)tc5^T'J)'5-C. 
2o<J0gl553-<7)— :S-7!)^"#VPh 2 2 c^fcj; O^J^atttcK 

[003 1 ] lastiElJglDJ? 9>r 2 5 S-^-rHT-J) 

m&m9yyy°25ii. m^miz. im>-'jyy2 

5 a.iiJ:X/^ctilz^-r,xmm^ti^9yyr<2 5ht:^- 
^BK 0 , jSBbv Uy9 25a COM^im ^"t^ZtlzX 
'')9yy-":2 5h^mmLX'S^^nm^-rti,cr,X'$> 

ZC09yy''^2 5hi>±fz, m-^LXdt-t&Wi^ 

izhhitx. m'^im^tith(7)X'h&. ^fc, z(^m 
mii. msi^u yy2 4 a t ^ 5 y>^2 4 b ^^-th^ 

mm 9 y yy 2 4x-hmtX'h^. 

[00 32] ^ h(,Z. i^mmimcr,rzMZi!KCO 

( 1 ) m:fT\ii]izmm-/i'^x-^&J:'>^x:^i^m^t t x . # 

9 yyyff^^coTyXi- y 9^cott, LAix*^'^:frl^A*'^ 
hXtfi.J: olzLtz, ZMz^r.X. mtllhyrjUA^ 

^ tfzmiz , rx i- -y 9'st::^m-i^m$i,izn 0 ta-r^i 

htfiX-^hXof.z^j:-^fz. 

(2) 9yy^^2Ah^ 2 5h\,zj:h9yyy\i^ iSffi 



& J; ^ (C-r § t i; t> tC. T -y r-fe y MJi^c?)^ >'^>' 

ffi ( lOfflij^' 5 y r 2 4 t ^{iiSii«l!)^ y yy 

2 2/^^^>5^#t±iL7tt#-^^<0:Sr§ ) c^)-^-yy^^ >'9'i:m 

[oo33]r;:(c, zcry^sm-yxm'^m^yyx^ 
•y9'e^m^-ti>,mimm^h. zzxu. m^m^ 

yyy.^ y 9'St LT. JIS K6774 l,zMm^tL 
TV-^S 2 0 0 UcO*ruxf-^>'gS:ffi-7T«-^SrllS£L 

fz. t-f, mmmm^m^yyxi"y9mi o^mii\^ 
^> Ifc^-rsi c^a -:. T ^iftfflij 7 y T 2 4 t , us 
mm'^m&yyy^^y9^l 1 ?•«:6•[SI**^>tt*•|6l{;:^{^ 

':>Tii5t(i!i^9>'7°2 5(-^«-ri.o ^Lx. wmmR 
t/mMM^^m^yy x^-y9mio. ikt^^^^l 

M^i:mmLtzm. ^9yyy2 2, 24, 25S:«gy) 
#(fC«l 0,11 ^!SlS-t-&„ 
[0 0 34] ggV^T, r-y7°-b y h~/'Jy:5''2 7Sr^iJffl 

^yyX^ y9'ei KCST, fiffJgcor-yr-fe y h:']T' 
jDi±-r ^ tthiz, 2 3 &f Ijffl L , tiJET 

^^iX- ^ 2 1 LTBI8S»:^' 7 yr 2 2 5:111ft 

istft^-ti-s. •<m-^-t'^23i±. mmr9^jLj^-9 
2 1 t5j:x/m.mmm9 ^ yr 2 2 at lx . m^mm^j 
wsLyyx^y9mi i<7)m-^^m-^m^<r>m^tm 

xf--y 9'^<r>m^^mimmmi^±txmmth, mm 

Lfzyy:x^y 9\im^1^mi3^t,mf}mzy<^) t LTP 

^9yyyt:mmtxmsim^y^x-^ y9'w?:M 
K) ibitii. -^(jo^^^r^xf - -y 9'S(^m-^tmT 

[0035] a±c^Xot,zLXyit'Jx.^Uy^i:m-^L 
; co^mi hKt-X'i, -mx'h ?> . 

SIS :0 — 2mm peak to peak 

mm : iEKft 

/^V-mm : 120Hz*2mmP - P faigjIlE^tg 

iiK)JWl«a : 1 0 0 - 1 5 0 H z 

[ 0 0 3 6 ] ^:i±, mm(ommiiiXz/m.m<^mm2X' 

mmLfzmm.li. *?Ux^L.y1=^*rU7'xy«#«J: 

0 tcmcD^xcomsm^yyx^ -v 9mi,zhmmx'^ ^ 

[0037] 

[^BjjcT)^^] :^^BMcr)m 1 <^mm<^M^mm.i>z^n 

^"^mmt^hztti^x'^^tbhi^z. ^c^ipmitipik 
mziSLm^tit. ttz. ^-t'9/i-mmi,zj:-ox^-t 
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[0038] if:^m<^m2cr>mmcom^mmi,zxi\i,t. 
[00 3 9] $<i>tc, ^iiixv^^2<r>\i^-rtt<^mmt,z 

mi] mmmm i cDm^mm^^rsi-mmrnvh 
^. 

[02] micr)A-A^w.mxhi>, 

[03] micDB^m^rnx'^^, 



[04 ] m:^m'&.y"7x^y-:^m(^)^-^^)vmm<^ 
[05] mm<mm 2 cr,m'^m^^-t±mmz'h 
[06] mmcomm 2 com-^mm^^-trnmrnx'^) 

[07 ] mmc^mm 2 <^m^m.m.<^m.wmm9 y yr 

'^^'tmx'hh, 

[08] mkc^mm 2 cr,m^m^cr)mmm ^y>y^ 

^^mx'$)t. 

4 if^mmi^^yy\ 5 H^w^^yr. 6 mm%B 

m=E-9. 8 :?9yi5'$ft, 9 ^ryy^'. 10 

5;^f--y:?«, 13 :t-t';S';HSI6:J'5yr, 14 

Ac-9--*'t-^t L<{ivSJ±i^y 2 1 i^jir 
i^^ix-i?, 2 2 HBStt^^^r, 2 3 im^ 

2 4 ^iMffl^'^yr. 2 5 1I^II!177>- 
7\ 2 7 mE^T -y T-fe y h 'J V":/, 



[01] 
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CI16] 




27 
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[US] 




2Sa (24a) 



[SffiS] ^^1 l¥2fll 6B 

miEtmmm^] mmm 

m%mm%^^mK mm>:.9y>9W'i-^L:i)x^m 

ii9yy9mco$mi,zmm.i:^x.^fziibcO'f:-i't. m 

Mi^yy^mco^yy^mzmKimf'^ixfz^Tvy^' 
0 yy'cmmt-mzmf^^tiXmM^T u y^'tmrn 

Lxm^mM9 y >-^Wco»Wc*g@-rSiill«i!j&fi 

mi9 y yy^& ^y. y^y. Rx/m^rnHncr)^ 



[^*« 2 ] Huis^ ^ >-r#s*i^ y y^^X'h 0 , fr 
m\ii±^fs.-¥Ac-^-^:^-9 h LKimKi^'j yyx 

S i i: ^ i; -r -g. IS^RIB 1 tmj^im^W&y' yX^ 

[iSsRils ] 1 n<r>m^w&-ryx^v9m^n-n 
't<xu.^-th9 y yy'^fS.t , 
mi^yyy^fiX'U^^iitz 1 Mcom^mi^yyx^ 

Bulfi 1 ttcDm^mHy'yx^^y^mcy-ljh LKiiMI^ 
^mx.tim:sjmityyx^ -y 9m<r>m 

-^mm.xh-^x. 

mtmm^^^mK nmt^yy^m^Lxzixt^ 

comm t9y y 9 gPcOlS'll^/ZS't LX^j:^9yy9m 
k. mBi9yy9mcom^l,zmmi:^thfzibir,^—9 
mMi9 yy9m<7)9yy9mzm.'0H(f'^ixtz^r 

vy9t. mi'^^^nm^^9yyy'xh'yx. m 
le^T'j y9'(r)fmb~-mzmfS(.$n.xmM^Tu yy 

%m'-f5omm9yyy°k^mi.tz%,o%zii\\X. 

immm9 y yr\,xm%^m^mff:'Wmi:\m-ti>vm.<n 
9 y yf ^^-^^h hcDX$) •? . imi)j9 yyyum^ L 
X 0 t^h'^<^'mz-^io^xx.\mt^xhh- 1 ^mm. 
t-tt m'^m^y yx^-y9 '^<ni^^^m.. 

>hX'^^-th 9 y yy^^t . 
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mm'^ 11-291352 



r^x^ v 9'^<r)mU9 yyy^f^hl- ^^itm^MWi^ 

•y ^'I^CD^*^- . mm:(^myf\ini^i^ff'j J: 3 L7t i t 
[00 0 1] 
[00 0 2] 

[tie^iOKW] jfi^P, j^nI^ttr5Xf- y^T*i>*'U 

-oTt^rv-^s, >rix{±*fUx^py^*W:ftttco;±t.t:-r 

Lx hmxx\'-^^tzihxhh , :i<7)m^mR.ti^^m.'^m 

[0003] t^*c7)i^ijx-f-k>^<55«-^*ftt LX 

^'tinmL. ^«f*. mmMi:M*m^^xm'^-th'^c^) 
sffi^3^#^t>-ti-c. Ms.mm-ti>:f}mx'h&. ttz. 
vYy vmmwx'\±vY y v<mw,z.'^-^':>fzjm.^^ 

-:>W»-M^'m^ LT±iB><'y hiS««-^i: [BltttiJ^^ 



[ 0 0 0 4 ] $ ^>{c, ±iscoj: 3 taimMf^'m.mm 

hw<^\z^-}i'M\zw^^^x'k\Lfz nwmm.z ^ d . 

2-1361 9^^fg^^T6 3-394 1 
^tc^^^nrv^^, #i>¥2- 136 1 9^<&|gt^ 
§ iX/^^S»<i . lute** 2: f ijffl L T ^ s U ffi 1^* Sr ^-^ 

<oT^> tfz. wjkm 6 3-3 

9 4 1 5-^^#(i;, r^X^-y^^gBWcoluflllSS^tcllI 
l,z , jS:JF;5i7)^^.fi:2: El & c> coT^ S « 

[0005] mmtsse 2-3533 o#i&|gi=fc 

ViT«. ^■r-yrft*a<7)$?)t:Sr^(c-:?(,^-C^lg$fLT 

- 2 4 8 2 3 6-^<Kf#g{Cfct^T{i, Mfl^^Mttr^X 

^ .y ^ l^iO^Jf iftfc J; h ^^^-^mtf^^ § iiT V ^ !> , ; <7) 
ffi- If^TO 2-24 82 3 6-^ (?$ii-^5 - 3 6 2 2 

5^) ^Kjf8{:rfcv>T*>, -ryy.^'y7Vin±<^mmiA 
mm x^fz^^mnm ^hxv^i. 
[000 6] ^hi,z. 3|si&BS#''5{i. m.w^mm^4-tx 
mmm^:±t^'^. ryx^-y^^^m-^t^^^i^m 
^mzmmi. SK7LrJ.9_6_62.5S, mm^7- 

24052 2^, nm^8-6 8 9 89mz j:iOmflii 
MLX^^^, 
[0007] 

l5Efl3L;t:^^"-y M4*&^y >- y hBt«&«i, MmM^m 

<omLxmm-t^tzMz. immmizHmLfzmtti^. m 
f^miznm l . m'^miiTM'^ki:^/Lfz^miz:^j:-^xm 
^xm'^^t'^-tA-ofz, tfz. tmm^m^x'imct 
t^^iz^ M'm^ikibxt^i^'Sipm^^ti^ tx'izm 
0 0 fpnm t mmM^t- d - f^iis*^*\¥.v ^ t v ^ ^ ^.^^ 
f/h-^tz^ ^hiiz^ vy yhfymi,z~9i=tM.mmcomm 
^^mif>a.A.fzm^^mm-T^^^izii. 

t-Jt-^-r -S. ^('^I^^V ^ ^^Xixfz '/ 'r -y h S:ffl:&-r 
h'H^t^h -1. t i> t . ^ik<75y 'y b ar^Pli L.=5rftix 

ffite L T *^ hmtm-^-th ^ T-tc , *^ 1 7 0 0 

tfo ^> i> r-iiiA*?) fz « 

[00 0 8] i/i. [UlE^m^J; '9 , ^fet7t;f!>:S:fi|fflL 
T«^^l'^i5-^«-a-r€., i^^t -t«1t£j^0 2-13 
6 1 9S&#<7)d^{=<4. S§^-n.W^#:5:lHHeLTV^ 
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[0 0 0 9] ^mB36 2-3 5 83 0^'^mii. ^'Jx 
C 0 0 1 0 ] t #gfl^6 2-24862 3#^$g(c; 

^±^<-f^zt\,zX'>xm^^mi±.i.fx^^hcr)tm 

^X'h^. ttz. !Kf^T0 2-2482 3 6-^ (#<&T 
5-36225-^) {^moo^mii. ««W^lHHE^fflV^ 

[0011] :*:^BJ*^*i-rT't;:aiflLTv>^^ 
Py 7-1 96 6 2 5-^ , #^1^7 - 2 4 0 5 2 2-f-, 
ai/#gi¥8 - 6 S 9 8 9-5|-(-fe(t-g.|gtl)tf-^:S-?£a?/ 

X . ru rSffl^ F]ffl?-Kcoiijig:iS< J: o (C g»g-tj:T 
^t®¥7- 1 9 6 6 2 5T^^L 

W^tchOttc-^X^^tz.. -ttchib. ziiixcomm. 

m^^^s ^ irX V ^fzhlfX-ii^i)^^ fz . 
[0012] 

mm-t&t:Kbiz:^£^tifzi><^)Xh'o . jimmi^mztii^ 
xmmx^ , mmmxmm^-jmf^j:m-^u^wmi-i> 

rzibi,zTii<^mmi:tmm-t& . 
[00 13] -^^mii. 1 Mcr,msjm^y'^:^'f-y 9^ 
Sr |B|-»fr ll^T-Sj^-^- -5 7 7 > r-^ia , mM9^y 

x.fzm-^m^y^:^'f'-/^'^(^m-^&X'h'yx, mrfg 
yy'^m<ommizm^^^ti>fzibcr)=i-9 k , may 



mtmm^^u^^-th^yyy'X'h-ox. mm^r^jy 

m^mti^^yy^'mcom't-izmm-ti.msmmindm 
m:yyyyt^mttzi>(o>,zio\.^x, miie;^7>y#a 

y^y ^ijffl LT , IS^^ttr^X^ j^'ggp 

[00 14] t fz . frlE^ y yr^m^^ y y^X'h 
0 , mtms-^m^A c - j' ^ l < { i^ftff ^ 'J 
yyx'hhi><7)X'^h. 

[0015] ifz^ l>rft7)gft-5j^ftr^Xf- y7'i=?:|al 

-mC't«j^-r.i. ^ y yy^mt , Mia^ y yy^mx- 
u-i^^titz 1 Mcr>msitmty^x^'y ^^^co^-^mm?: 

m^m'&yyy-^ -y ^ '^com-^^mx-h-yx , tufeigift 

^^y^§i(r,m'C''i}m'ij'LX^^hi'yy:^mt. -BuiB^ 

^ y WcT) ^ 7 >^ (cBX 0 #(t g> jxi^c^T y ^' fc . 
mlBWmgr^^-t^^^yrf 3S-:.T, mifg^TUy 
^••co»Hl h ^ tiX witi^T >J yytm^iLx 

lii^Mis^ y y9m<r)m'LAzi^m-thm^mi:'fs 0 m 
m':7'7yyh^mt.fz\^<r>\,zii\^x. mtmm^ yyy 

h<r>xh^. imm^ yyyiii^^Lj: ob-thm<^m 
{z^t>^x^imt^xhi, i. 0 Ltzi^cox-hh , 
[00 16] ^fz. iiii<D^«\m'&yyy^^-y9'^'km 
-mLxum-Th 9 y yym'kh , tfriB^ y yy^fkX' 
u.^^i\.fz 1 no-im^w&jyyy^^y ^'g='?)^^gBgr 
apjE^Mg-tj-l. j)nff#ga , MIB 1 ^(mjiw&yyy^ 

fu mimm>mzmws^H-z.hmtmm/^^fih^mLtz 
m^m&Ly ^ x f - -y ^ if co^-^^g-r-fe ^ -c , tingiiii) 

T^^j.j:-j>tcas^§jx-ctiriB^iSSP^«i^-ri.e^ 

iBi!)^7yrfc^fl;t:^>:ie^{cfel^-r. fiiB^^yr^ 

m:^ ^y . ^y . mfmmm'y<r)^'-^<r)\fmzm^ 

c7)Htria^ ^ yy^n.h h \ ^xtfmma^ y yytt^h^^ 

[00 17] t.fz. msi^yyy^fU^^yyj^X'h 
0 , mmm^m^A c t> t < tiMgy u 
yyT-$>-g.l>goT'jb-l>» 

[0018] $<^tz, frlB^^yr^a^gQ^^^ttr 
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[00 19] 

mmc^ymmmmi arte. *»0Bc7)Sf^Lvm«$: 
cof#'^^ar$)i)o iii{iii]^^o?f^®,ic7)fg-g-^a^^ 

fWffiia. IlI2{iiaic^A-A5^^IllI. 03(^01 COB 

mmmx'hh.m^. lo. i i:^?^"«'^LJ:ah^i> 

[0 0 2 0] m-^llzm^^tltimico^l a ^1^2 
^OS:tt 1 b c^OPhI^C . 1 MCDT r-fe «y h igUjtt 2 h 1 W 

Mgiftfi 2 hf^i^j ^^yr^y^f Ftt3(c(i:. ^lft«l!&^ 

mjty' y X «y ^ w 1 0 ^ffii^ll^'t fmm^ yyr 

U y9\ 1 5 ^xf^ >y 9^ 1 1 

»S:^iB!j^-g)f?f6;^W h\ 1 6. 1 6 Mi, 

^y^wsh:^^y^fS8' ^^ai atcioi^TiusKnj 

[002 1 ] 9yy9%m^±m3\>z^^iio[z^ ttgfiS 
a.mf9yy9W^ShX^WL^. WSR8ah^^>^gB 

8 b ^fiC^iilfEII r ( r ) fiftilC^ L T V ^ |> . ^ 

^ y ^ 8 b (r)9mi^z\t ^yy^msh comt-c^^^'k 
B:m-h^T')y9'9tm^fi\lrhK^ ^cr>^r\)y^ 

9 co9mizi±Kr y yyg t -mz mm^ yy ri 3 ^^ 

(c. mmmm^m^ryx^^v9mi i^^ssj^ffiKf^ 

^ififzmc02-Jfcr)9yy9%m' isXU^TVy^' 
9' (^rU>'^*9h|5|Mc7)t>0) S-, ^^>'^M8*5 

J: C/"^ r 'J > 9 izn L X iEH:%ff^X«i: 2 ^52^^ ff^^ 

^fFMi^>g> J: 0 izmtx. mm^yyri 3 ^h.c&t-^ 

[ 0 0 2 2 ] ^c7:.^S?:fi6oT^^^tt:7°^;^f- 

ryx^-y^mtLx. Jis K6 7 74tciemsfi 



TV^>|>2 0 0Uc7);KUx^l^>'«^fieoTJI^'&^IIML 

t-r. ^tsfiM^Mttr^^^^f-^y^^i o^^mm 
9 y > r 4 L . mmiiM^^ttr^ X f - ^y ^ ^ 1 
i&simBji:^'^vr5(c^^^-g.. ^Lx. ^mmmf 
mmnm^mwy'^y xf-^y^^io. iiogg^aiL:^ 
§ ( m-^mimt mm^ yyn3h h v -^mmm^ y y 
TAt-^^^Vifz^^) ^mmLtdk. ^9yyrA. 

5 . 1 31Si.mm:^'^ H 1 5 SrM^#ftTW 10.11 

[002 3] AC^f-;jf^-:^t L<{i^fiE>' 

Uy^"14tCj:0. T^yr-t^y b.|g|fi|42^IIH£ffi6^ 
ii:T. ^IftffliJift^^er^x^'y^^l OioJ:t/^iftfil 

9yyTA^mm^^. %mmn^m'&y^y7.i~-/9m 

1 0 ^HjtffliM^rMSr ^Xf- >y ^ W 1 1 i^zm7E<7^T -y 
.it'^-^ 1 4c7)ii^(i:«![ix>^mgSfit^J:':>T. ±fz\m: 
[0024] ffiiSIElft^-:^ 6 ^^ift LT . g» 

9 y > r 1 3 ^ fmcr>mm%x mmmm ^^th. t-^^ 

8t2f5;i^ii^o zcryh^. 9yy9%m(r>m^Saib 

9yy9mshh crm^t-crm^L^^z X D m^wm 

114 ^z^^rtx 0 iz mm^yyy i 3 (,zj: :^ mmmm 
ttc-oxmti^. ^^f^^. <ru>'^'9;0^. 9yy9 
lis s*cr)[oii^h ^ 5 y9$^8com^c4zx h mm.^^m 

L. 9yy9%m<^m^^<r)^t^^T^)yy9aMm 
y 9'^itLx mm9 y yri 3i zmt^tih^^^xh 
mm^yyri 3 1^. 9yy9mstmcr)2 

-:)(09y yarns' , 8' i^zX^ 3}^X"^^^tiX^^^ 
fz^. 9yy9%m crym't-l^zn t X HHe-T h v ^ . 

[0025] mm^yyyi 3{ zx->x. mmmmim 

^y'yx-^-/9mi 1 commmmmm:^m'\i.y^yx-^ 
-/9m I 0 co^mi^zM Lx mm:m.m ^^h t . ^«r^tt 

mmL^tzy'y:^^^-/9{m^^mt-^':>m:H\^i^zrs\) V L 

Wt::#ih-ri>o :z<^'ik. Pif^W^fflB^rHl. 1 0#^ 

g^^g/::f^. ^9yyri:mikLXm^m^Ty:^^ 

'y^^$:jxoaiii:a\ -ncom^m^ryx^-/ 9^co 

[0026] lO-b^i^tcLT. ^KUX^l-y^SrJg'^ 

. Z(7Mcom^^<:ofzi<bcr)iu\^M(7:^i±mi^^^^^ 

MKfXhh. z(/)i±mi±h<tTi^-mx'hh. 

mm9 y yr^X'<7y mmm)m : 7 2 0 0 r pm ( 1 2 

0 c p s ) 

{M^ll^fi : 0 . 7 5mm 
|g»gPSS:*^3 0Kg 
fi::^JPaj^ : ^4 4 G 
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-mm. : 5. 5KW* 2p 

-Hteiit: 360 0 rpm ( ^ y^'^/l- hT'2 fg(C: 

mm 

-mm :^yy<-9mM 

[00 2 7] tz^T. m^mnry:^^y^^i:m^ 

^ ^flCi^i^-tirT ^ f&C^M r €r L :^ ^ >' ^ f * 

[0028] mm(^mm2:zm±. im.^-^mm^m 

[0029] l|]!f4^m^J2^Jg-^^Mc^±ffillS:l25 

tc. mmm^meiiZ^tL^'tiiKt. m^. i o. iit^ 
fiijift^^ttr^;3^f~ V j>'g) o 2i(iiooHz- 

2«i:?fiEr^^^x--^ 2 1 tc3i*S$fiIlI^fFMWt4 
r^xf'>7:^'Wl l^tg'^ffigB^f*l#LTjilft$-t!:^?^.> 
^(T^iE^ffiijj^ ^ . 2 3 (iMJir ^ 2 1 

2 5{i:ii^«!^nr^ttT^;^^'y^^i i^ria^-r 
f-^y^«i 0(7)if'^5s®^iii^fiy^«r^ttr^x^^y^ 

>- 'J > r . 2 8 r / :7"-t V h >J > r 2 7 t:l i: T ^ 

-y F 2 9 ^%m^ hfzahcr^ U ^ir^^f F-fJ^^ . 

[0030] miitmm^-^mmi^zmm^ixfzmMM 

m^y yr^^^^mxh^o mmmm^yyr2 2{±. 
m&^-^^^2 3XMm^ixh\m:r'^^a.x,-9 2 1 
{zmm^fih. zcr)wmm^^yr2 2i*t. 2-:><^m 

» 2 2 a , 2 2h^-^f^^V yymtcn C (r)T-V?) -> T . 
2-:>cOS|5:J3^i7)^:^>^i^4<VP h 2 2 c^t^J: ^)TMLUmzM 

^nn^ixz. ^ti{zx^m^wm.y''yx^ y^mi:m 
mzuMx ^hXoi^zLx^^h. tc^. z. <^mmm 9 
^yr 22i±. m-^LXot^i^mmzf^^-^irx. 
^m^tixmm^tihhcoxhh. 
[003 1] msi,mmM9yyr2 5 ^^^mxh 

mmm9yyy'25it. m:^miz^ mKi^y)yy2 
5 3it5XUWzj:'oXmm^iihi^yy^^2 5 b t*^ 

^fSi^. imi^'jyr2 5si(Dm?:wm^^^ztizx 



^:}9y y}^2 5 b ^mmixm^imm^^hh(^x$^ 

Z(r)9yy^^23hi:,t.fz. ^-^Liioh^hmi^ 

i^zhh^x. mK-^m^f^hh<r)Xhh . :^<^m 
m±. ^4jE> 'J yy2 4 a h ^ ^ >vt2 4 b i^^t^ 
mm^ yyr24Tijmtxhh. 
[0 0 3 2] zz.xi±^^i^z. f^mmmcofzubi^z^xco 

mtcx^^ix\^^^. 

( 1 ) m^mzMM^^X^^Xd ^r**ffl}th LT. ^ 

ijX^^XdizLtz. ZtilzX->X. mtl^hyy^fl-t^ 
^tfzmz^ rX^^y^'S^^m^^^^iZMK^tti^Z 
tib^X'^^^olz^-ytz. 

(2) 9yyy^2 4h. 25hl,zXh9yyy''\t. ?*JE 

^hiiokz^hhbh^z. T-yr^-/vm^co^ y^y 
mm) ^nmLx. m^m^ryx^-y^'sco^^ 
(^mmi^yyr24h^\^^i±mmmm9yyr 

2 2:^-^^^yiLfzm'^U(^M^) <r)^-y'r^y^i:^ 

mz'n 5Zt ^-X^ 6X0 i'Z I fz o 
[0033] mz. clc^^MSrfiBoT.^^^ttT^X^ 

ryXi~-/9^t.LX . JIS K6 7 74(clBtK$iX 
TV^'g>2 0 OVco:r^'J :iz^\yy^^m-?xm'^^MmL 

fz. ti\ fmmm^m'\^Tyx ^^v9m\o ^m-ys^ 
h (c^ij X i^mm ^ ^ > r 2 4 tr^i^ l . Ste 

->xmm%9yyr2 5izmm^h. ^Lx. %mmn. 
x/m^mn^'^w&.yy ^ w 1 0 . 1 1 c^^^^^ * t 
^^^mmLfz^k. ^9yyy^2 2. 24. 23^mi^ 
mtTWi 0.11 ^H^-t^. 
[0034] nv^x. r^r-fe^y hiy'jyy27?:mm 

L TffttlfJM^^ttr y ^« 1 0 ^H^ffliM^S 

tt:7°^^.f~^y:^Wl KC^T. F;f^c7;r>yr-iz-/ h.tjr 
Jaff-t ^ t i: ^ IC. 2 3 irmm L . mET 

^'^-^-^-9 2 1 ^irlxmMm$))9^yy'2 2^m.n 

mwj^^h. im^-^^^23it. m&T9^:2.x.-9 
2 i^xxf)mmm9yyr2 2^i\-Lx. la^Mf^^ 
^er >y 9m 1 1 co^^^mw^^ff\'^(r>mm%hm 
mxij-^xmmmm^'^h. zixi^zx^. m^-^m&ry 
^'1- y 9^<^)m^^mmi^mmm^^ tximi^^ . mm 
Lfzy'yy-^^-y9im^mmt^(^m:^mzy<u t Lxm 
tti-th. r <yr-fe-/hfi. swi^;?.fLmsiiA. ^^m^ 
Atxmm^^ t . ^-7i(mmizx->xim^^^mmiz 

^9yyr^mmLxm^m^ry^i--y9m^wi 

^m^ll. -ncr>m:'^m^ry:^i--y9'^com'^tmT 

[003 5] a±cox 0 i^zLxr^'):^^\^ym^m^L 

fz^m^. x(rM^m^li^''^m^^^hcom%hixfz. X 

<^m(r>mmMm^mi'mcobi5^x^h'ofz. ^fc. 
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Jgig :0'^2mm peak to peak 

y^V-m^m : 12 0Hz*2mmP - P T'iiMaiK'SJfg 

mmm^&m. : i o o - 1 5 o h z 
[0036] ^M(?^mii ^c^;t^'ll^fecoffM2•c 
f^^0HL Tti^MJi. TKUxf-i^ y^^;^^U r^>l^#<7)j: 

[0037] 

[00 38] ^^[z. mk(^\^^&x^hh^^-^vrv- 
T'\ mm^.(^^.i)-^i,mtifzi>^t^-^x\.^h. 



[ m 1 ] mtmrnm 1 (r)m^mm^^<'tmmmxh 

[02] H 1 CO A - A^^mvhh . 
[03] mi (OB mis:±mxh h . 

[05] ^M^T)?^,® 2 c7)»-^a$:^^±HaT* 

[06] mmcomm 2 com^^m^^^^mmmTh 
[07] 2 c:oti'&^Bc7)fifiiiiij^ ^ y r 

[08] mmcomm 2 cotg-^^sc^si^fflj ^ 5 y r 

^'r0T^>>i>o 

4 ^mm^yyy\ 5 mm?s^^yy\ e mmm 
8 ^^y-^tt. 9 ^royi^\ 1 0 f ^ 
i!jfBM"5r^ttr^x^'y:7^. 1 1 m^mm'^m^T 

^X^y^m. 13 M-ffi>:^^>r , 14 

^-^t> t<{i:?4Ei^U>'^\ 2 1 \mT9&a.:x.- 

^.2 2 iailfiS!j^^>^r. 2 3 v*JI^^-;K#. 2 

4 fmm^yyy\ 25 ii^fij^^yr. 27 ifi 



